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An Approach of Performance Engineering for
Embedded Systems Using Model Driven
Technology

Makoto Isoda’ and Naoki Tamura’

Embedded control systems have to fulfill high level requirements for functionality and
performance. Moreover, these systems are required to meet requirements for
real-timeliness even if they are interconnected by communication networks. Currently,
however, performance engineering methods do not take systems’ execution environments
or communication networks into account, so that it is difficult to model performance
aspects of real systems and feedback results of analysis correctly.

In this paper, we propose a performance engineering method using model driven
technology. This method allows us to make performance models by annotating
performance parameters upon system design models directly, and analyze performance
characteristics by using simulation methods. We show trial results of modeling and
simulation on an air traffic control system specification. And we evaluate feasibility of
our method based on the trial results.
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VY, SCHER[LLOFE R & s iitd 5. /3F A —Z X Controller % %9 Nentl, FPM,/
FPDB O 4LELIF[E] % %9~ FPDemand [sec] (7 ot v VB IZF %), FPM, FPDB ® U
V— 2 &k FT FPMult (R Ly FEUIZHA ) & 95 . Nentl = 3, FPDemand = 0.02, FPMult
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=S20BAEDOY I 2 b—r a3 VRGEER R & [0 ERE R AR 8 I1TRT.
#£ 8 vIal—3a U HEFESE—No.l
HA S ETET [sec] | 95%EHEIX [ [sec]
RFE 1.807 +0.0034
SCHR[L1] 1.887 +0.0059

&IZ, Ncentl = 2~8, FPDemand = 0.02, FPMult = 1 D40 I 2 L—3 3 U REE
FERELT, INERME Y Y —2FHEER 121277, K 12 TiE, VY —2AF)H=R
A EW foml (Flight Plan Management) & fpdbl (Flight Plan Database) OfE %<7,

35
3 L
s
§ 25 'E
) = 0.
g 2 35
S 3 05
845 L © 04 7/‘/‘—""—“‘
. 5 0.
g 8 0a L fpdb1l
3 ¢ 03
e 1F o
02
05 0.1
0
0
2 3 4 5 6 71 8 9 2 3 4 5 6 7 8 9
Number of Controller Number of Controller

12 23 =2 b—3 3 UHERRE B —No.2
& 512, Nentl=7 & L, FPDemand & FPMult 225k S ¥ 7284
WRAEAE R Z R 9 IR T.
£ 9 YIal—i g AR —No.3

DYIzalb—3zgv

DA FPDemand | FPMult | ISR [sec)
Controller %38 0.02 1 2.642
2 ALy Mk 0.02 2 1.349
Tak oy Y E 2 % 0.01 1 1.320
2R Ly RMe&7 mt v il 2% 0.01 2 0.759
3R Ly MMe&7F mt v il 2% 0.01 3 0.668

K7 arTRLEYI 2 L—Y g UREFE RIS T 2 ELE L2 L TICRT.
(1) £ 8 TIE, AFHEE ML OHEERIT I KT 5. FHERBEIT 95%FH
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XD CRITRE & HIMr3 5.

€3} 12 Ti%, Controller 22t U TISERFM A ML, fpml @ U Y — ZF| = A
LIZES< . fpml 28R bk v 7 L HIWrd 5.

(8) & 9TIE, 2 AL v Nk andlor et v HEEE 2T D LT, IEHEH
NHEEIND., RV Ry 7 NfEEESNZEHETS. &5c3 2Ly NEL
THEEBIRITNEL, 2 ALy RTHSUFITEZ D LEZLND.

6. tERERRGET & ERAM

AETIE, MERIEETLEL I a2l —a VBT ALOMEEREE RT.

6.1 THEERELE T I/L DA

VAT AEF T 2= A TR T DETAET T r—va U, T r—v s
VIEEEWL, Y7 AU =T U Y=, AN—RyzT YR ZHELTERL, FAOD
£ 5 L% L C MARTE Profile 2 L CHEREMGERE I 2 AN 5 HiEaHE L
To . Flo, VAT ARFHET NV ERRERGEE T VO EER OIS E L3 LIZER L.

THICEY, VAT AEFHER EMERERFET T VOIS NESIZR 0, YERER
FEET N ERRY R LKAERT AT T 4 =) T 4 PR T,

AENEY 7 =T N — Ry =T EEE L-HRERIEET VEER L. &
AT DTy N — 7% ZBE LT ERRFEET VOJRRIISHOMETH 5. £,
4>, Ethernet B, F—2 o U Z b WVoaolmEBEHENTWARER LR Y FU—
7 DFET MEIZELY fTe.

62 YTal—YarvETIDEM

PEREMEEET L E VI alb—3 g VETAOEZEMOISE LR LICERLE. ¥
72, V3alb—yarETIEHHMERAN PR a b= a— & LTHEET
LHERER L. SIS, MZEEH S AT ARV, CEAICEEE o CE
HEOVIal—rarETVEERL, HERBEN BWEHEXMO R THREE L 2o
7. £, "OA—FEEWTHZETHR MRy 7 ZEHELE.

HCEY, vIalb—va VIRIEEREMERERGETE T LB LNV AT ARFET
NWSNEERRIZT 4 — RN 7T B5007 =BT 0 DR TE .

SENIHEREMEE T VSRS T 5 I ab—Yara— FET_NTREETEE
Lz, YIalb—vara—KRoI4 77 Vi X 2HRFEEEO TEEIEILS % O
MThsd., £9, "~FRovxzT7 /Y7 =TV —RARRy NU—F Lo o3l
By DT A7 7 VALICER D fHie.

7. BHYIC
AFaTIE, ADVBEOVBATHIHERIEO T 70 —FI2BWT, 7 LERENC L

Vol.2009-SE-166 No.14
2009/11/6

DYERERGE IR A IRE Uiz, BRI, MEERGEETVE T 7Y Fr—1 a UiiE S/
BEN, Y7 02T /=R xT VY=, BRIy F U FICHE L THERT D
BEEELE. £, MERIEET ALY I 2L —2a BT AORGEE 1L 1ICE
FLl E0, MEEHS AT A BEMICET AER L VI 2 L —2 a3 VRREERITL,
HERBENMGETELRBECTCHL L, BLONRTA—FEFIZLDR VR Y
DFEHE AR LT,

T LY, SEEA DER LTHEERIETIEICE LT, BHEREV AT AEXER
WCHREREE RS EfiT A2 &, BXOV Izl —ya VIREERY v A7 A& HICIERE
W74 =Ry 75207 4=V )T 4 BNERTE LT 5.

COFRE R AR E 2, S%TkABNER LEMRERGETREEFEALT 0, R
FW2xy VU= DT ML, BRI 2L —vara— Ko7 7 V{LE
FRELE LT L7, ABII IO OFEICIRY M TETHD. Fiz, AFEY L
RN olz®TATIA T TV EMERIEY 7 by =7 OBBICLRVMLTETHS.

#E AFOVI2L—arE®TABLNa— ROMERK - BEEICSOWTIE, BV
TAN=T TRRENLDA L H =y THHEE L THEM LTZ. FHERAED Ms.
Carol Wang IZFEA CEGHO B 2R T 5.
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